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EMEL ST 2ME7 =) F U ERS LT
M{ESKEREDOHF HEIC2OWT

HH IERE
B SEW

RiR M

i BT A

BEw]*

B KEABREOMS ferritin 5L MFEKEZRFIZHEL, TOREARD I LICL > TESERDS
Wz 25 REIC OV TR Lz, @ ATIERIE LOERECOmL, SERZHAMTIE LOTERL
7o, BAERBMANL ~E/r~ b —VABIVBHEBRETEBMEELTRTLOREN 27203, FEFHER
BTIIHITIZLAEN I0LUTTHY, 20281 2L Didih -7, ENEERE CTIARKICHEZTRTY
DA% L, 104 Fidh 544 (51.9%) 23 10 PLEESRL, 24 ) (23.1%) 2320 PLExR Lz, #-T, M
ferritin & & M{EFRIED A’ 20 28X HREFIT £ T EMER L Wi T &, 10 L EERT 1 0k BAEERE
B EEbR, THAS 10 L) BNEMEESKO—>0f EIC A VED LEX DR, £72, ZOHIRFEHS

JPAE LABTERT 283 X OIFEAEOERIC b EATH o 72

L # &

Ferritin (34> F &% 44 75 O8EFIRE R T, 811
TR LA L OISR AR ICHEE LRI, BB

X UaHE i #s ferritin (3E CFE ST E 7219,

i o> ferritin EDOREICE L TiE, 1972 4
Addison %% 23 radioimmunoassay (RIA) iz X 3
TEEZ RS L TELR, ng/ml OBALTRIES
LY, ZoORERIMIE ferritin fEIXEEKD
FERZ ETUTBEIRIES X Rt 5 Z L2338
BT 551D,

& BITESE, M ferritin fEi B MFCREME Y
VoNER X OENEES O BE TR L BE%
BIEEICHREEZRTLONREL ABNE Z LN
o4, tumor-marker F LT BFENEHIH
vC %TU‘ }:)12~19).

2E# 513, i radioimmunometric assay % v

* IR E I B BT A AR
TR B N B RS AR R
= S449 H 20 H
BT 54 11 A 21 B
BURIEER S | A h 2 X BB | R ET 54 (B 606)
TUERR S E M BRI 2
i

}, RIA-GNOST® Ferritin & JEEHRST 21775
5 Lz, KFEEEBRE M ferritin [EZHEL,
Z OEERERE RS LTl L7220,

AE, FHEOIZ, FHEEEBREICS W TMLE
ferritin f& & MESKE & & RRFICIEL, 20k
3R, ToOLOBEMEHIENICET 2F Ak
SNTHRH LD THRET 5.

II. ¥REAFE

D %

e AREREISH (B34, 220)) %, Ak
A, BHERE, MEMKRZE (UIBC {Ek X0
HEME) BIUZEoMomEAELFRRE CER
HHEICHY, EFOBEEELEATHDETD
5. FIEEBESE 248 5, RARBEOIRE X
UABRRBRE T, XBRE, MEFHRE, NEE
REGEREED), MKRAEMFENREZEICKY
BEPRRIICNT S h, E73FH, HRick - THe
BEINTERITH S, BEEREEICOWTET
ROFEEBFNICRES A TN S.

2) /5 &

i ferritin & o #] & i radioimmunometric
assay ¥ v b, RIA-GNOST® Ferritin % v hZ
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XY, Axv bOEBORIHCOW TS TIcH

&Lz,

MESEEORIE L bathophenanthroline % vy
% Lander B2 X - TITR 722, KRBT BDIE
BT BT 120~140 £g/100 ml, % F 100~120
2g/100 m/ & L7z, $RMLIIREHLEE S -8
BIURREZ AW TITRY, {BohiimiFizi
B E T—20°C IZ CTHFERE L.

i ferritin fi& & MiEERMEDLLIX, ng/ml B L
o ferritin fE %, ££g/100 m! BAALOERAE THAIZBR
BLTRDE.

ffi# a-fetoprotein (AFP) fiix PEG #£ick 5
radioimmunoassay % > b, a-Fetoprotein RIA
kit-IT % Fvy, 1 CEA fHiZ—= i {& & radio-
immuno assay ¥ v k, CEA-CIS v 2T
HE L7,

L. B #%
1. BEASKLUVEERBBEO M ferritin
ED 5
faw N, BYEEEEE R X OEEEREE O
th ferritin EIZBEICHRE L7239, Fig. 1, 2 IR
F. EE B, ZT22ROKMEESE (BX
O+ EEAE(REAE) 12 B DI 112.7 ng/ml (76.9~
165.2 ng/ml), 76.4 ng/ml (50.0~116.7 ng/ml) T&H
v, SKRZHERMOKEHE 20 ng/ml LUF,
ERBHAMBLIUOANEZ vv b=y RIIFHHER
BEZR Lz, REREBTI—RICEED O RE
FETHEL LT, BUEEARLB L URMFR
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Fig. 1 Distribution of serum ferritin values in h=althy
subjects and in various benign diseases.
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Fig. 2 Distribution of serum ferritin values in various
malignant diseases.

TIXBEEE R L.

RS T, FRICHTER X OB 026
VREMEEZR LD, ZTOMITEMEL YV EEE TE
AL TNWS. LAaLAaAD, 2,000 ng/m/ L
EoREEMECIXmE ferritin {H 0 i TEMIELE
IR BEbNDKETH S,

2. BEABLUEEXREEHO M ferritin

i & MHE & OB

Fig. 3 (%, W AL X OEMKER F o f
ferritin ff & M35 84{E 2 RREICHIE L, #Efhic fer-
ritin fi (ng/m/) (Y), #E#HICERAE (#g/100 ml) (X)
2LV, ZFONTMEHRTZLOTHS. e A356]
(AFD) B X UgkRZ AL 60 ] (CIFD) & 95412
518 7= 1 ferritin fH L i 7 Bk A1 o> 8] D FHBI FR 3K
13+08 THY, F<hiHHEERRL, £,
Y=121 X—18.8 72 3 EIREMRX1E ST,

FARBHEAM AR LF (OF) T, MmiEskfE
ICHRT ferritin EAIERICH L, BEIREREIY
A THM L. Totho BRiERERE (OF)
T, BRI EREROEFICHML, —
S ferritin fHASPKAHIC A~ THHICHEEFT
DPRIH LT,

FEMEY o 1346 (AFD) TIE, Wi LME
BEIC T ferritin EAEMEICAR Y, KEH23
EIRERRE VB THM L.

ZOERNOEMEEEEBEETL, KBRS
ferritin D FERICHE L EUREMR L Y BT
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Fig. 3 Relation between serum ferritin and iron values.

DALz,
3. BEABLIUVEMKZBRICETI20E
ferritin & & $k{ED LD 53

i Aoifin ferritin fH /i kfE ot % Fig.
4 D FBHITRY. TRTO0S5 76 1.7 £ TO R
AL, FEHEZ 1.04 TH -7z,
BRZHERMTITIEEAEN LOUTT, iH
Th 1.6 Thofe. MICHARRMEAM 14Tk
Hix 1.8 1 H16E TORICHM L, TTHHE A
DEEHELVEELEZR L. ~E/r< h—V 2
3GIL ARRICEER T L. ALEIRTEE 2
BHEBEAEBHTLT_TEMEZRIL, 765310
PAERR U202 Z 5 bDid o7,
FFRTIE, AMFRO4HIASI NG 15 E T
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Fig. 4 Distribution of ferritin-iron ratio in healthy
subjects and in various benign diseases.

DN L, EfEEZRLzoicH L, BHETFR
23 i3 0.18 75 5.4 £ THORNIT/HA L, I
fEZ/ Lic. FFEEIETY 0.26 25 9.1 £TO
MiZh Y, BHEFRICEEIL oML r L.

FOENOBMEBI0HTIE 11 XY 88FT
DA LTz, BEABIVUREREAR 179
s ferritin fE & HED A0 X b D
F 1241 (6.7%) THY, HB20EHEx 2 L0
nhoiz.

4. BHEHMERBREZCHT S MmEF ferritin
ELBMBEOLED ST

Fig. 5 3 & MEMEHEREREICH T 2 ME
ferritin & &L $fEDLL O ERT.

JRIEPERFES 10 FlTix, iz 6.5 XY 62 ETD
Micdy, FFICHEZRTLOREL, 64
100L E&5R LZED S B 4 FH200L LR Lk,

HIIE T, 2ty v MR R eEEE R
LM% L, BEEEMEAME TR 0.35 225 6.8
¥ TIRED S IR E TR A LAy, 10
R LDEHALNE» T EBEY oVELS
i, 1 1.8 2RTLOMBD TN, £0
i eflEizmsL, 9B 10l EER L.

JEEsE, THALEE, W, FEERIUZOMmD
EMEIES TIRMED S I mEIC R < A Lz
%, BEICEBEEZRLTEY, EEEEEEES
# 104 {5k 54 451] (51.9%) #310 LA E&EIRL, Z£D
5% 24 {5l (23.19%) 13 20 LLE&SR LT,
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Fig. 5 Distribution of ferritin-iron ratio in various

malignant diseases.
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Fig. 6 Relation between serum AFP and ferritin
values in hepatoma.

5. REMHEFEBEICHIT S0 ferritin {E
& a-fetoprotein {& & DER{FR

Fig. 6 [ZJR R MR 13 fillconT, Mo fer-
ritin fE, AFPfE# X O CEA fEOMFZE /LD
Th5.

A CEA fHiZiZ & A A% 10 ng/ml LA F &5%
L, 241 10 ng/ml LLEZRLIZICEBES, %
7= ferritin fH, AFP & & OfICiZ—EDHEMAIL
nWEoThs.

ferritin ff & AFP {& L 0% i 3 v T, AFP
FEME DT T ferritin fEI3EAE & Y &5 £ T
{HAiLizhs, AFP RYEDFE S fiTit, v
i, ferritin &% 1,000 ng/m! DL &7 L7z,

JEFIEGL e B0 7n A%, AFP [AMEO R % 1 iF
#EOMBIZH B X OB BEOIEE o—-2izfid
ferritin fEXFIHLES LD LEBbh 5.

Iv. & E

ferritin (XBHES A DL T35, AT
T, B4, Bi6 BB EoEBRICKEICEENT
WB1-9, ferritin 134 T 44~48 5 DS HEH
BT, HRIZEA & LT EE micelle Z#F L, 20
~24{E ® subunit 125> TN A5, BOBOD
4% = L 1T heterogeneity R+ ENMLAT
by 523-27).

#MiEHF o ferritin (IBIFREA L L TH L 2
LERFMRFEDOHTF TIEL I N T & 72
Asza2®) - fnshod ferritin DM HLERIET L <,
1956 4= Reissman 529 23 immunoprecipitin 12

17 %3 % (1980)

Lo THRE LD TH D05, JEEIZED)N -
7z. 1972 4 Addison 59 HSRIA ez L TEL
¥, %< OWEEFFE S N133083D, ng/ml D
PLCIHESRIE SN D X Yo7z, ZDFER,
o ferritin fEIZAEKROEERZ T ILBRIKESE
FARBT B Z EXmbh sy, I oHicE
W, EMEY CVER X OEEEE O BE LT,
SRATHCNE L BIfRE <, FERWICHELZTTLOR
ZLL HAONBZERMONB X HITRY, Tk
{2 tumor-marker & L TOHEBGEH ST
612-19)'

EHOIT, EICAFERBEOM Y ferritin fE
ZRE LS L722%20, EKEREEOHE T~
& EMEERE W & v 9 BLED BT, fH? ferritin
B RYEgR e L B EGERAE TR ) 0EH
VDO, EMEGEORMIEZRICR Y HRn
LEz bz,

ferritin |I A% = & 1%/ heterogeneity % 751
MBI FFHEICE D E VB Z L kY
32,33)  FEAEMVE AT ferritin Z L TW DA F v
b TOREL, ferritin 2% PELTHD LD
LRbNIDS. - TARFXy bTRE LA O
th ferritin OEMEIE, AEOSEBRENRIES Kk L
THIINL 7z ferritin 35 X ORIER 12 X DM D
HAEIZ & - TH#afbi L7z ferritin 2 LHIEL, 43
U b IEMEEEIC & 5 ferritin 3N & K L
RODIIUARTHS.

FEFEOIL, Y9 ferritin v FERAT DR
LT, $RBIMREETORIRAEEL TV D
T, MESRZRIRHICHIE L, WH O E R L
7c (Fig. 3). fg&& A L$RZMA @ o & 95 Flo
ferritin fi£ & Sk > FHRARIfR &R, EIREREL
ROl Ah, BEY VAERIOEREE T
ERERRE D KE LEENT, ferritin BHED X K
IOMTHLDONREEAETHDZ LREDDH
To. ARAEEL Y, EMEREEELD ferritin (213
fiFESk L AR L u ferritin ol B 0 #AINASE
zbh, EMEEME»OEHINSEEICREH
g7z ferritin (acidic isoferritin 7¢ £39) OB VR
mEhl.
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% Z T, [ ferritin fH (ng/ml) & MLiESR1E (ng/
100 ml) O ZHE UREROHE 21772 5 2
(Fig. 5, 6). f&# A Ci3 1.0 2 LMz LTEOEE
AL, SERZMAMTIIIZEAENIOLUT
EnLic. BARBMAMLISKICEET, ~T
7u< b=y ZABLVEBEBEALALZTIE, HAA10L
EERTLOLPEFICED NS, BIERE
TIHIZEALEDIOUL T TH -T2
FRTIE, SHEFR4FIETTSLUETHS

,léﬁﬂﬁ23m UL 5.2 0 1 HEERN TS
UTFT, AONRMAENPED b, S HITEME
PR EFELIETIEITRTIOLLTTHEDITH L
T, JRFEMERFE TIE106H 6 1 (60%) A5 10 PL L
L, EEZ4HLI0IENEERZRLTNS
XY, BUHFRES I UFEELED b IRFEVERT
FEOERIAS, ferritin fEL $HEDE 25 &I
FoTHIEERETHL EEX DN, E:,
Fig. 6 |27+ 2L <, AFP 23 R0 ffHE < b fer-
ritin fE25 1,000 ng/m/ EEEERTLICLY,
—Jg ferritin {EIfFIEHZEICEATH S LED
5. 4, Fig. 6 1R L RREMEATE136Ic>
WTIILESEDORENRTE D » 720 T, fer-
ritin fH L $REDH L AFP fEL OREZ Z 5 Z &
NTEY, SHRBRHNOTETHS.
EMEGESAIZE LTI, Fig.5 o2 &L fer-
ritin fE & SHEOHIT, KIEX Y HEEICHEE T
SHTTHM, &EL LTANERIY LEERE
EHHMIZHD. RMERETIFETRMYAML,
~NEZ BT h =Y ZABIVEBHEBERETIE, H
0L L&RTLORHLNZD, ZhOITEMSE
BEOEINIESTHY, £, ZhDLUIDR
PHRETITIO EERTLORDHRN L XV
A0LL b2 R TERIIEMEE 58 B, 20
PR AEFATIIIZLAEMEE L2 TES
LoklkBbihsd, 22T, BEHEEZHOREEL
LT, MHEABIOLLE ZRELTEXD L, EEE
AT 104 5 5445 51.9 % 23 10 LA LSRR L
7o REBRITIE, B Y > EI3FIH 9 4] (69.2%),
JiF# 10 (5 6 {71 (60%), &ty v AR 10
il 6 f51] (609%) 72 ¥ THMERMEL, HILED

FETE 460 L f] 25%) DIERTH 57z,

BE, BOMBMZHIICELFASh T 3
(EANikm,ﬁﬁO#/bmﬁﬁénTm

, WIEFE, VMR MEEREDORK
5tb FhENMAPEOBEIEYE KN R 72 5.

Z 2T CEA-CIS % v + CIEW LRfEZ 10 ng/m/
L LTHMIMERE I G, BAER ORI
wAlic kD B2 DH, BLZA~80%LMESN
19\622)

AE, ferritin {E & gkEDH & RET U7 4% &
EAEERE 104 fFlrp 54 4], 51.9 %2 10 L EOfER
RLIcZ bid, M CEA fEDRBMER L2 RE
EoREEERFSLOTHS.

PLEDFERRME L Y, M ferritin fEORIE I ML
EEE & FRFICHEL, TolERBZLICXY

EMER R, FricaiE, B Vo5, AFE
k;oﬁraa@ﬁ%m% KERTHhZLEX
bhs.

V. #8ES L UICHE

FHEREBEOMA ferritin H & fFHEEE R
WISWEL, TOLERS S LIk o R

I3 BRI ON TR L, ROMEE
1%7‘:.

1) o ferritin & & MiESLEOHIT, HEA
T L0 L, SRZHRMTIIIZLA
ENLOBTFERLI.

2) RtbEBRBEE TR, HREEIOCEEET
IR ALl BAARMRMN, ~E/rn<b—
VABIVEBHERETEEEETRTLORELED
SR, WTFR L2082 5 L oAb
hol.

3) EMEEVEEEERE T, EEXVIFFIC
BEECHELASTH LD, 2ACEEEZRTTLO
2% <, 104 {5l 54 {51 (51.9%) 2310 L L&/ L,
24 5] (23.1%) H320 LLE&RF L7, fE-T, HAS
0% %5 b ETESERE LZKTSE, K
10LL E&5R+ b o3 EMEE R EDR, TH
D0LL by REMEEDE O—oDIRRICE Y E
LrEZOLN.
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BIZEATHOR LEZ LRI,
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Summary

Clinical Evaluation of Serum Ferritin-Iron Ratio in the
Diagnosis of Malignant Diseases

Masao YosHii, Tadako KoHsAkA, Kotoko NAKAJIMA,
Rikushi MoriTA and Kanji TORIZUKA

Central Clinical Radiology and Radioisotope Division, and Department of Radiology
and Nuclear Medicine, Kyoto University Hospital, Kyoto

Serum ferritin and iron levels were measured in
35 normal subjects and 248 cases with various
diseases. In normals, the serum ferritin levels
ranged from 30 to 180 ng/m/. Elevated serum
ferritin was observed in patients with aplastic
anemia, hemochromatosis, chronic renal failure
and acute hepatitis. In malignancy, the levels dis-
tributed markedly high in the majority of cases
with acute leukemia, malignant lymphoma, he-
patoma and pancreatic cancer. High ferritin levels
were also seen in other malignant diseases. How-
ever, the range overlapped widely with that of
non-malignant diseases.

The serum ferritin significantly correlated with
serum iron in normals and iron deficiency anemia
(r=0.89, n=95). In most non-malignant cases,
the serum ferritin and iron levels distributed on a
regression line obtained from the normals and
iron deficiency anemia. On the contrally, in the
majority of patients with malignant diseases the

serum ferrtin distributed significantly higher than
expected for the serum iron levels observed. Then
the ratio of serum ferritin to serum iron levels
was calculated in each cases. The ratio ranged from
0.5 to 1.7 for normals with a mean of 1.04. Though
relatively high values of the ratio were observed
in the patients with non-malignant diseases, the
ratio exceeded 10 in only 12 cases of 144 non-
malignant diseases, but exceeded 20 in none of
them. The values ranged widely from low to high
in malignant diseases, the majority of them showed
high ferritin-iron ratio. The ratio exceeded 10 in
54 cases of 104 malignant diseases (51.9%) and did
20 in 24 cases (23.19%). Thus it was considered that
a case with the ratio over 10 was suspicious of
malignancy. Furthermore the ratio was useful in
differentiating hepatoma from chronic hepatitis
and liver cirrhosis.
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